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(54) REMOTE DEBUG METHOD 

(57)Abstract: 

PURPOSE: To use the same debugger of control processor for a 
processor to be controlled of every different kind by absorbing 
exclusively only an intrinsic part related to an architecture of the 
processor to be controlled, by the debugger of the processor to b 
controlled. 

CONSTITUTION: In a control processor 1, a function of command 
translation 10 is provided, and the function of its command 
translation 10 receives an external command from an operator, or 
an external command file 1 7 through a function of external 
command switching 9, translates its command combination of an 
internal command, and transfers successively the internal 
command to a processor to be controlled corresponding to a 
device number added to the external command. The processor to 
be controlled executes successively the internal command by a 
processing peculiar to the device. In such a state, the operator 
checks a debug result log file 18. can know a result of debug, and 
can execute program debug of the processor to be controlled. 
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CLAIMS 



15 [Claim(s)] 

[Claim l] The remote debugging approach characterized by to combine two or more sets of 
processors, to translate the external command which inputs the command for debugging of an 
operator into said control processor at said control processor in the remote debugging approach 
which debugs the program of the controlled processor which are other processors from the 
20 control processor which is one set of said processor into the combination of the internal 
command which said controlled processor executes, and to transmit the combination of this 
internal command to said controlled processor. 

[Claim 2] Said external command is parameterized as an input of said external command. It 
stores in the storage of said control processor as an external command file beforehand. The 

25 external command jBile load approach which loads the file concerned is made possible. Moreover, 
it has the debugging result log function which records a debugging result on the debugging 
result log file of the store of said control processor. The remote debugging approach according 
to claim 1 characterized by considering whether an external command is received fi-om an 
operator, or the parameter of an external command is received from said external command file 

30 as the external command change to change. 

[Claim 3] The remote debugging approach given in either of claims 1 or 2 characterized by 
performing debugging of two or more sets of controlled processors by preparing the device 
number in said controlled processor correspondence, performing the parameter of said external 
command, and control of a debugging result log file based on the device number of said 

35 controlled processor set as said parameter and log file, and specifying said parameter and log 
file as the controlled processor corresponding to said device number. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In order that especially this invention may give versatility about the 
remote debugging approach of a program, By making a controlled processor take charge of only 
5 processing of dedication, and making a control processor take charge of all the other 
processings The debugger of a control processor can be used in common, and debugging of a 
program can be performed automatically, and debugging of the controlled processor with which 
two or more sets of architecture differed is further related with the suitable remote debugging 
approach to raise the debugging effectiveness whose activation was enabled to coincidence. 
10 [0002] 

[Description of the Prior Art] The former, for example, JP,55-121538,A, Like remote control of 
the computer indicated by the official report, two sets of processors are connected, a man 
machine interface is given to one control processor, and another processor is controlled, and 
although the approach an operator operates it with the controlled processor concerned is 

15 learned, it is not taken into consideration especially about the problem of the functional 
assignment of a control processor and a controlled processor here. Moreover, it is not taken into 
consideration about the problem of the debugging effectiveness by full automation, either. 
Moreover, although, as for the case of the processor which used the microprocessor, an incircuit 
emulator (henceforth "ICE") is generally used, when this demounts a microprocessor, attaches 

20 PURUBU of ICE instead, and emulates it by the equivalent microprocessor by the ICE side 
and the class of microprocessor for debugging changes, there is a problem that it is necessary to 
change an ICE body and PURUBU corresponding to it. Moreover, in the case of ICE, the delay 
of the processing speed by emulating the microprocessor concerned poses a problem. 
[0003] 

25 [Problem(s) to be Solved by the Invention] Especially the above-mentioned conventional 
technique is not taken into consideration about the versatility corresponding to the class from 
which the controlled processor which processing of a control processor supports differed. 
Moreover, by the approach using ICE, there is a problem that it is necessary to prepare target 
ICE body or PURUBU which corresponds for every microprocessor. Moreover, when ICE is 

30 connected, there is also another problem of differing from the processing speed of actual 
equipment. The place which this invention was made in view of the above-mentioned situation, 
and is made into the purpose is to offer the remote debugging approach without fluctuation of 
processing speed in operating on equipment with the actual program which solves the problem 
like **** in a Prior art, and can use the debugger of the same control processor corresponding 

35 to the controlled processor for every different class, and is debugged. Moreover, other purposes 
of this invention are by registering the external command of debugging into the file of a control 
processor beforehand, carrying out sequential execution of the external command on an 
above-mentioned file instead of specified by an operator, and recording the activation result on 
the file to offer the approach of enabhng automatic debugging. Furthermore, in order that a 

40 control processor may not be dependent on the class of controlled processor, an 
above-mentioned external command is registered beforehand and it is in offering automatically 



Page 2 of 9 



JP,06-103104,A.doc 



the remote DEBA@GGU approach which can be performed about debugging of the program of 

the controlled processor with which two or more sets of classes differed. 

[0004] 

[Means for Solving the Problem] In the remote debugging approach which the above-mentioned 
5 purpose of this invention combines two or more sets of processors, and debugs the program of 
the controlled processor which are other processors from the control processor which is one set 
of said processor To said control processor, the external command which inputs the command 
for debugging of an operator into said control processor It translates into the combination of 
the internal command which said controlled processor executes, and is attained by the remote 
10 debugging approach characterized by transmitting the combination of this internal command 
to said controlled processor. 
[0005] 

[Function] In the remote debugging approach concerning this invention, a command 
translation function is prepared in a control processor, and through an external command 

15 change function, an external command is translated into reception from an operator or an 
external command file, it translates the command concerned into the combination of an 
internal command, and this command translation function carries out the sequential transfer 
of the internal command at the controlled processor corresponding to the device number added 
to the external command. A controlled processor executes the received internal command by 

20 processing peculiar to sequential equipment. Moreover, in order that the program to debug 
may operate on a controlled processor, the problem on processing speed like [ in the case of 
using ICE ] is not generated. Moreover, it becomes possible to perform debugging automatically 
for the information read in the external command file by preparing the external command 
change function which changes whether it is based on the external command file which 

25 registers an external command beforehand, the debugging result log file which records a 
debugging result, and whether a debug command is depended on an operator's input and said 
external command file in a control processor. In addition, an internal command can be 
transmitted to the controlled processor concerned making the connection address of a 
controlled processor correspond with the device number, and by specifying the device number 

30 of a controlled processor in said external command. Moreover, since as a result of [ of which 
controlled processor ] debugging it is can distinguish by putting in the device number [ be / it / 
under / of the information on a debugging result / correspondence ], it becomes possible to 
debug to coincidence to two or more sets of controlled processors. 
[0006] 

35 [Example] Hereafter, the example of this invention is explained to a detail based on a drawing. 
The program-block Fig. of the remote debugger which drawing 1 and drawing 2 show one 
example of this invention, and drawing 3 are the program-block Figs, of the command 
translation processing section 10 in drawing 1 . In drawing 1 and drawing 2 , in 1, a controlled 
processor and 3 show the external storage of the control processor 1, and, as for a control 

40 processor and 2, 4 shows the operator I/O device. 5 a controlled processor debugger and 7 for a 
control processor debugger and 6 Moreover, a control section. The operator I/O support 
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processing section and 9 8 The external command change processing section, 10 the external 
command load processing section and 12 for the command translation processing section and 
11 The debugging result log processing section, 13 the memory-dump processing section and 15 
for the step command-processing section and 14 The program load processing section, 16 an 
5 external command file and 18 for the register update process section and 17 A debugging result 
log file, 19 a debug program and 21 for a debug program file and 20 The internal- command 
processing section, 22 - the memory read/write processing section and 23 - the register 
read/write processing section and 24 - in the interrupt-processing section and 25, Address A 
and 28 show the address (A+l), and, as for the instruction check processing section and 26, 29 

10 shows Address B, as for main storage and 27. 

[0007] In drawing 3 30 a managed table and 32 for command translation processing and 31 The 
device number of the controlled processor 2, The table name for external command conversion 
corresponding to the controlled processor 2 in 33, The equipment information table name 
corresponding to the controlled processor 2 and 35 34 A managed table end mark, 36 an 

15 external command and 38 for the table for external command conversion, and 37 An internal 
command, 39 - the end mark of an internal command, and 40 in the end mark of the table 
for external command conversion, and 41, register information and 44 show special memory 
information, and, as for an equipment information table and 42, 45 shows the end mark of an 
equipment information table, as for memory information and 43. When an operator debugs, the 

20 external command change processing section 9 requires the input from an operator of the 
operator I/O support processing section 8. The operator I/O support processing section 8 
performs the display of the waiting for an external command input to an operator to operator 
I/O device 4, and waits for an operator's input. An operator inputs the program load of the 
external command which loads the program to debug from operator I/O device 4, The 

25 information given and inputted into the program load of an external command is the memory 
address of the program name to debug and the controlled processor 2 which loads a program, 
the device number of the controlled processor 2, etc. 

[0008] The operator I/O support processing section 8 passes an external command, a debug 
program name, a memory address, the device number, etc. to the external command change 

30 processing section 9. The external command change processing section 9 passes the 
above-mentioned information to the command translation processing section 10. Search the 
command translation processing section 10 with the device number in [ out of the device 
number 32 of the controlled processor registered into the managed table 31 ] the 
above-mentioned information by the command translation processing 30, and in the congruous 

35 places The table name 33 for external command conversion corresponding to the controlled 
processor 2 and the equipment information table name 34 corresponding to the controlled 
processor 2 are given to the above-mentioned information, and control is passed to the program 
load processing section 15 which actually carries out translation activation of the external 
command concerned. The program load processing section 15 acquires the memory light 

40 command which is an internal command 38 in the place which searched the external command 
37 in the table 36 for external command conversion with the external command of an operator 
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input based on the table name 33 for external command conversion corresponding to the 
received controlled processor 2, and was in agreement with it. Moreover, the program load 
processing section 15 decides that the memory address of the controlled processor 2 which is 
the memory information 42 in the equipment information table 41, and an operator input loads 
5 based on the equipment information table name 34 corresponding to the received controlled 
processor 2 is proper, and acquires the access smallest unit to the memory of the controlled 
processor 2 etc. further. 

[0009] Furthermore, the program load processing section 15 discovers the program name which 
an operator input debugs from the debug program file 19, and reads a debug program 20 on the 

10 primary storage of the control processor 1. It adds, and translation edit is carried out and the 
information that the proper thing decided the read debug program 20 to the predetermined 
number of transfer data based on the access smallest unit to the memory of the 
above-mentioned controlled processor 2, such as a memory address of the controlled processor 2 
to load, is transmitted to memory light command assignment of the acquired internal command 

15 at the controlled processor 2 of the specified device number. In the controlled processor 2, the 
internal-command processing section 21 passes said internal command to reception and the 
memory read/write processing section 22. The memory read/write processing section 22 writes 
the number of the data in main storage 26 from the memory address specified by the internal 
command. The program load processing section 15 loads a debug program 20, and repeats the 

20 transfer by memory light command assignment until the writing to the main storage 26 of the 
device number with which the debug program 20 was specified is completed. 
[00 10] If the writing to the main storage 26 of the device number with which the debug 
program 20 was specified is completed, the program load processing section 15 will be the table 
36 for external command conversion, and will acquire the following internal command. When it 

25 is the end mark 39 of an internal command, the program load processing section 15 connects 
completion of a command to the external command change processing section 9 through the 
command translation processing section 10. The external command change processing section 9 
connects completion of an external command to the operator I/O support processing section 8. 
The operator I/O support processing section 8 displays that the program load was completed on 

30 operator I/O device 4, and serves as input waiting of a command. Moreover, when an operator 
checks a memory content, it is the external command of memory dump, and if range, the device 
number, etc. of a memory address of the controlled processor 2 are specified, the command 
translation processing section 10 will pass control like the above to the memory-dump 
processing section 14. The memory-dump processing section 14 adds information which the 

35 proper thing decided, such as a memory address and the predetermined number of transfer 
data, carries out translation edit and transmits it to memory lead command assignment of the 
acquired internal command at the controlled processor 2 of the specified device number. 
[001 1] In the controlled processor 2, the internal-command processing section 21 passes said 
internal command to reception and the memory read/write processing section 22. From the 

40 memory address specified by the internal command, the memory read/write processing section 
22 reads the number of the data from main storage 26, and transmits it to the control processor 
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1. The memory-dump processing section 14 repeats this processing to the address specified 
with the external command. If a memory content is received to the address specified with the 
external command, the memory-dump processing section 14 will edit a memory content into a 
hexadecimal display etc., and will pass delivery and the external command change processing 
5 section 9 to the external command change processing section 9 through [ ten ] the command 
translation processing section at the operator I/O support processing section 8. The operator 
I/O support processing section 8 displays the received information on operator I/O device 4. 
Moreover, by the same approach, by the command translation processing section 10 and the 
register update process section 16, the writing of the contents of a register and a display are 
10 also translated into an internal command firom an external command, and are performed 
through the register read/write processing section 23. 

[0012] Next, from address [ of a program ] A (27), an operator makes an example the case 
where a condition is checked, performing for every step, and explains more concretely. An 
operator specifies the step command of an external command like [ this ] the above-mentioned 

15 processing. A step command is passed to the command translation processing section 10 
through the operator I/O support processing section 8 and the external command change 
processing section 9, and the command translation processing section 10 passes control to the 
step command-processing section 13. The step command-processing section 13 adds 
information, such as a register value required for the display afber the address and activation, 

20 and performs the exchange of the controlled processor 2 and information in the following 
procedures. 

** The step command-processing section 13 transmits the internal command of memory lead 
command assignment of an address (A-Hl) in order to secure the contents of the address (A-fl) 

address (28). 

25 ** The internal-command processing section 21 of the controlled processor 2 makes the memory 
read/write processing section 22 read the contents of the address (A+l), and transmit it to 
control processor side 1. 

** The step command-processing section 13 transmits the memory light command of an 
internal command to the controlled processor 2 so that the instruction which causes program 

30 interruption may next be written in an address (A-J-l). 

[0013] ** The internal-command processing section 21 of the controlled processor 2 writes said 
instruction in an address through the memory read/write processing section 22 (A+l). 
** Next, the step command-processing section 13 transmits register Hght command assignment 
of an internal command so that a program counter may be set to the Ath address (27). 

35 ** The internal-command processing section 21 of the controlled processor 2 sets the Ath 
address to a program counter through the register read/write processing section 22. If an 
address (A-i-l) address is performed after Ath address activation with the set of a program 
counter, program interruption will occur and control will include the interrupt-processing 
section 24 of the controlled processor 2. The interrupt-processing section 24 performs interrupt 

40 processing of evacuating a register, and passes control to the internal-command processing 
section 21. The internal-command processing section 21 adds that the interrupt occurred, and 
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transmits interruption information, such as a register, for it to the control processor 1. 
** If it checks that it is the information from the controlled processor 2, and it is the 
interruption which interruption expected, the step command-processing section 13 of the 
control processor 1 will make it the controlled processor 2 to require a transfer etc, if it has the 
5 contents of a register, and still more nearly required information, it will return the contents of 
the secured address ( A+l) address to the controlled processor 2 by the internal command of 
memory light command assignment after that, and will finish 1 step executive operation. 
[0014] ** After displaying the step command-processing section 13 on an operator through the 
command translation processing section 10, the external command change processing section 9, 

10 and the operator I/O support processing section 8, it waits for a check of an operator. When an 
operator checks and it continues activation of the following one step, the next address is 
specified and the same processing is repeated. In addition, although above-mentioned 
explanation explains supposing a run command not being branch instruction, since the support 
of branch instruction is based on the instruction of the controlled processor 2, it is absorbed 

15 with the controlled processor 2. For example, in advance of activation of the aforementioned **, 
the step command-processing section transmits the internal command of the instruction check 
processing section which checks the Ath contents, and the internal-command processing 
section 21 of the controlled processor 2 judges whether it is branch instruction in the 
instruction check processing section 25, and transmits the address immediately after the 

20 instruction concerned, and the branching place address, for example, the Bth street. The step 
command-processing section 13 secures the contents of both branching places immediately 
after a run command, and writes in the instruction which causes program interruption to both, 
the instruction which branches in the internal- command processing section 21 which is the 
common return point. 

25 [0015] Moreover, the instruction which causes said program interruption is prepared with the 
controlled processor 2, and the internal command which writes in the instruction into which 
the flow of the instruction execution of the controlled processor 2 is changed is transmitted 
fi-om the control processor 1. Here, in order to simplify explanation, an instruction length is a 
part for the 1st street, and is premised on not being branch instruction. Moreover, the external 

30 command is beforehand stored as the parameter formal debugging procedure at the external 
command file 17, for example, when performing automatic debugging from the external 
command file 17, at the time of loading of the control processor debugger 5, it carries out giving 
an automatic debug mode with a load parameter etc., and after loading, the external command 
change processing section 9 reads said mode in specific area etc., and is taken as an automatic 

35 debug mode. The external command change processing section 9 requires an external command 
of the external command load processing section 11 instead of requiring an external command 
of the operator I/O support processing section 8. The external command load processing section 
11 reads an external command fi-om the external command file 17 one by one, and passes it to 
the external command change processing section 9. 

40 [0016] The external command change processing section 9 passes an external command to the 
command translation processing section 10 like the input firom the operator I/O support 
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processing section 8. If the activation result of an external command is sent from the command 
translation processing section 10 after activation termination of an external command, in the 
external command change processing section 9, the information on an activation result is 
stored in the debugging result log processing section 12, and delivery and the debugging result 
5 log processing section 12 store this in the debugging result log file 18. As mentioned above, 
debugging can be automatically performed like the case where an operator directs. After all 
debugging is completed, an operator can check the debugging result log file 18, and can know a 
debugging resxdt According to the above-mentioned example, program debugging of the 
controlled processor 2 can be performed in this way, and the versatility of the debugger 

10 program of the control processor 1 is raised, and the laborsaving by automation of debugging 
can be attained. Moreover, two or more sets of the controlled processors 2 can be debugged to 
coincidence by one set of the control processor 1. In addition, since the item debugged before 
can be saved with the parameter of an external command, the next leakage in debugging can 
be prevented. 

15 [0017] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to this 
invention, the remarkable effectiveness that the remote debugging approach without 
fluctuation of processing speed is realizable in operating on equipment with the actual program 
which can use the debugger of the same control processor corresponding to the controlled 

20 processor for every different class, and is debugged is done so. In a detail, versatility can be 
given to a control processor debugger by absorbing only the part of the proper in connection 
with the architecture of a controlled processor to dedication with a controlled processor 
debugger, and if it gives only a control processor debugger, a functional addition etc. can be 
adapted for this whole debugging system, and its expandability is also more high. Furthermore, 

25 automation of debugging can be measured by parameterizing an external command to an 
external command file, and storing as the debugging procedure. Moreover, since the item which 
always debugged before can be repeated and performed by accumulating the parameter of an 
external command to an external command file, the degradation of a program is prevented and 
reliability can be maintained. Moreover, debugging of the program from which the controlled 

30 processor with which two or more sets of architecture differed differed can perform 
automatically by setting the device number of a controlled processor as an external command. 
[0018] 

35 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] They are some program-block Figs, of the remote debugger in which one example 
40 of this invention is shown. 

[Drawing 2] They are some other program-block Figs, of the remote debugger in which one 
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example of this invention is shown. 

[Drawing 3] It is the program-block Fig. of the command translation processing section 10 in 
drawing 1 . 

[Description of Notations] 
5 A control processor, the processor controlled [ 2:], 3 - 1^ The external storage of a control 
processor, 4- An operator I/O device, 5-control processor debugger, 6 : A controlled processor 
debugger, 7 : A control section, S^operator I/O support processing section, S^external command 
change processing section, 10* The command translation processing section, ll^external 
command load processing section, 12 - The debugging result log processing section, 13: The step 

10 command-processing section, 14:memory-dump processing section, 15 - The program load 
processing section, 16: The register update process section, a 17:external command file, 18 : A 
debugging result log file, 19: A debug program file, 20:debug program, 21 : The 
internal-command processing section, 22: The memory read/write processing section, 
23:register read/write processing section, 24:interrupt-processing section, 25:instruction check 

15 processing section, 26:main storage, the 27:addresses A, 28:address (A+l), 29: Address B. 



[Translation done.] 

20 
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